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L7 ANSWER 1 OF 12 MEDLINE on STN 

AN 2005316540 IN-PROCESS 
DN PubMed ID: 15831442 

TI Beneficial Effects of a New 20-Hydroxyeicosatetraenoic Acid 
Synthesis 

Inhibitor, TS-011 [N- (3-Chloro-4-morpholin-4-yl) 
Phenyl -N' -hydroxyimido 

Formamide] , on Hemorrhagic and Ischemic Stroke. 
AU Miyata Noriyuki; Seki Takayuki; Tanaka Yu; Omura Tomohiro; 
Taniguchi 

Kazuo; Doi Mariko; Bandou Kagumi; Kametani Shunichi; Sato 
Masakazu; 

Okuyama Shigeru; Camb j - Sapunar Liana; Harder David R; Roman 
Richard J 



CS Medicinal Pharmacology Laboratory, Medicinal Research 
Laboratories , Taisho 

Pharmaceutical Co., Ltd, 1-403 Yoshino-cho, Kita-ku, 
Saitama-city, Saitama 

331-953 0, Japan. . noriyuki.miyata@po.rd.taisho.co.jp 
SO Journal of pharmacology and experimental therapeutics, (2005 
Jul) 314 (1) 

77-85. Electronic Publication: 2005-04-14. 

Journal code: 0376362. ISSN: 0022-3565. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS NONMEDLINE; IN- DATA -REVIEW; IN-PROCESS; NON INDEXED; Priority 
Journals 

ED Entered STN: 20050621 

Last Updated on STN: 20050621 
AB The present study characterized the effects of TS-011 
[N- (3-chloro-4- 

morpholin-4-yl) phenyl -N' -hydroxyimido f ormamide] , a new 
selective 

inhibitor of the synthesis of 2 0-hydroxyeicosatetraenoic acid 
(20-HETE) , 

on the metabolism of arachidonic acid by human and rat renal 
microsomes 

and the inhibitory effects of this compound on hepatic 
cytochrome P450 

enzymes involved in drug metabolism. The effects of TS-011 on 
the fall in 

cerebral blood flow following subarachnoid hemorrhage (SAH) and 

in 

reducing infarct size in ischemic stroke models were also 
examined since 20-HETE may contribute to the 
development of cerebral vasospasm. TS-011 inhibited the 
synthesis of 

2 0-HETE by human renal microsomes and recombinant CYP4A11 and 
4F2, 4F3A, 

and 4F3B enzymes with IC(50) values around 10 to 50 nM. It had 
no effect 

on the activities of CYP1A, 2C9, 2C19, 2D6, or 3A4 enzymes. 
TS-011 

inhibited the synthesis of 2 0-HETE by rat renal microsomes with 
an IC(50) 

of 9.19 nM, and it had no effect on epoxygenase activity at a 
concentration of 100 muM. TS-011 (0.01-1 mg/kg i.v.) reversed 

the fall in 

cerebral blood flow and the increase in 

20-HETE levels in the cerebrospinal fluid of rats after 

SAH. TS-011 also reduced the infarct volume by 35% following 

transient 

ischemic stroke and in intracerebral hemorrhage in rats. 
Injection of 

2 0-HETE (8 or 12 mg/kg) into the carotid artery produced an 
infarct 



similar to that seen in the ischemic stroke model. These 
studies indicate 

that blockade of the synthesis of 2 0-HETE with TS-011 opposes 
cerebral 

vasospasm following SAH and reduces infarct size in ischemic 
models of 

stroke . 



=> d 17 1-12 bib ab 

L7 ANSWER 1 OF 12 MEDLINE on STN 

AN 2005316540 IN-PROCESS 
DN PubMed ID: 15831442 

TI Beneficial Effects of a New 2 0-Hydroxyeicosatetraenoic Acid 
Synthesis 

Inhibitor, TS-011 [N- (3 -Chloro-4-morpholin-4-yl) 
Phenyl -N' -hydroxyimido 

Formamide] , on Hemorrhagic and Ischemic Stroke, 
AU Miyata Noriyuki; Seki Takayuki; Tanaka Yu; Omura Tomohiro; 
Taniguchi 

Kazuo; Doi Mariko; Bandou Kagumi; Kametani Shunichi; Sato 
Masakazu; 

Okuyama Shigeru; Cambj -Sapunar Liana; Harder David R; Roman 
Richard J 

CS Medicinal Pharmacology Laboratory, Medicinal Research 
Laboratories , Taisho 

Pharmaceutical Co,, Ltd, 1-403 Yoshino-cho, Kita-ku, 
Saitama-city, Saitama 

331-953 0, Japan. . noriyuki.miyata@po.rd.taisho.co.jp 
SO Journal of pharmacology and experimental therapeutics, (2 005 
Jul) 314 (1) 

77-85. Electronic Publication: 2005-04-14. 

Journal code: 0376362. ISSN: 0022-3565. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS NONMEDLINE; IN- DATA-REVIEW; IN-PROCESS; NON INDEXED; Priority 
Journals 

ED Entered STN: 20050621 

Last Updated on STN: 20050621 
AB The present study characterized the effects of TS-011 
[N- (3-chloro-4- 

morpholin-4-yl) phenyl-N' -hydroxyimido formamide], a new 
selective 

inhibitor of the synthesis of 2 0-hydroxyeicosatetraenoic acid 
(20-HETE) , 

on the metabolism of arachidonic acid by human and rat renal 
microsomes 

and the inhibitory effects of this compound on hepatic 
cytochrome P450 

enzymes involved in drug metabolism. The effects of TS-011 on 
the fall in 



cerebral blood flow following subarachnoid hemorrhage (SAH) and 

in 

reducing infarct size in ischemic stroke models were also 
examined since 20-HETE may contribute to the 
development of cerebral vasospasm. TS-011 inhibited the 
synthesis of 

2 0-HETE by human renal microsomes and recombinant CYP4A11 and 
4F2, 4F3A, 

and 4F3B enzymes with IC(50) values around 10 to 50 nM. It had 
no effect 

on the activities of CYP1A, 2C9, 2C19, 2D6, or 3A4 enzymes. 
TS-011 

inhibited the synthesis of 2 0-HETE by rat renal microsomes with 
an IC(50) 

of 9.19 nM, and it had no effect on epoxygenase activity at a 
concentration of 100 muM. TS-011 (0.01-1 mg/kg i.v.) reversed 
the fall in 

cerebral blood flow and the increase in 

20-HETE levels in the cerebrospinal fluid of rats after 
SAH. TS-011 also reduced the infarct volume by 35% following 
transient 

ischemic stroke and in intracerebral hemorrhage in rats. 
Injection of 

2 0-HETE (8 or 12 mg/kg) into the carotid artery produced an 
infarct 

similar to that seen in the ischemic stroke model. These 
studies indicate 

that blockade of the synthesis of 2 0-HETE with TS-011 opposes 
cerebral 

vasospasm following SAH and reduces infarct size in ischemic 
models of 

stroke . 

L7 ANSWER 2 OF 12 MEDLINE on STN 

AN 2004095449 MEDLINE 
DN PubMed ID: 14985052 

TI Effects of a 2 0-HETE antagonist and agonists on cerebral 
vascular tone. 

AU Yu Ming; Camb j -Sapunar Liana; Kehl Franz; Maier Kristopher G; 
Takeuchi 

Kazuhiko; Miyata Noriyuki; Ishimoto Tsuyoshi; Reddy L Manmohan; 
Falck John 

R; Gebremedhin Debebe; Harder David R; Roman Richard J 
CS Department of Physiology, Medical College of Wisconsin, 8701 
Watertown 

Plank Road, Milwaukee, WI 53226, USA. 
NC GM-31278 (NIGMS) 
HL-29587 (NHLBI) 
HL-36279 (NHLBI) 
HL-59996 (NHLBI) 

SO European journal of pharmacology, (2004 Feb 23) 486 (3) 297-306. 



Journal code: 1254354. ISSN : 0014-2999. 
CY Netherlands 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200501 

ED Entered STN : 20040302 

Last Updated on STN: 20050105 

Entered Medline: 20050104 
AB This study examined the effects of a 2 0-hydroxyeicosatetraenoic 
acid 

(20-HETE) antagonist, 2 0-hydroxyeicosa-6 (Z) , 15 (Z) -dienoic acid 
(WIT002) 

and two agonists, 
4-amino-N- (2 0-hydroxy-eicosa-5 (Z) , 14 (Z) -dienoyl) 

benzenesulf onamide (ABSA) and 
2 0-hydroxyeicosa-5 (Z) , 14 (Z) -dienoic acid 

(WIT003) , on the diameter of rat middle cerebral arteries in 
vitro and on 

cerebral blood flow in vivo. WIT0 03, ABSA and 20-HETE all had a 
similar 

effect to reduce the diameter of the middle cerebral artery by 

26%. 

WIT003 and 20-HETE both increased intracellular Ca2+ 
concentration 

( [Ca2 + ] i) in vascular smooth muscle cells isolated from the 
middle 

cerebral artery. In contrast, WIT002 had no effect on the basal 
diameter 

of the middle cerebral artery but it attenuated the 
vasoconstrictor 

responses and the rise in [Ca2+] i in vascular smooth muscle cells 
following administration of 2 0-HETE and 5-hydroxytryptamine 
(5-HT) . 

WIT003 partially restored the vasoconstrictor response to 5-HT 
in the 

middle cerebral artery after administration of an inhibitor of 

the 

endogenous synthesis of 2 0-HETE. Infusion of the 2 0-HETE 
agonists, WIT003 

and ABSA, into cisterna magna of rats reduced baseline cerebral 
blood flow by 2 0%, whereas administration of the 
20-HETE antagonist, WIT002, had no effect. 
Intracisternal injection of WIT002 attenuated the fall in 
cerebral blood 

flow following injection of blood into the cisterna magna, 
whereas 

administration of the 2 0-HETE agonist, ABSA, potentiated this 
response . 

These findings indicate that the 2 0-HETE agonists, WIT003 and 

ABSA, 

increase cerebral vascular tone both in vivo and in vitro and 
suggest 



blocking the vasoconstrictor actions of 20-HETE may be useful to 
prevent 

the acute fall in cerebral blood flow following subarachnoid 
hemorrhage . 

L7 ANSWER 3 OF 12 MEDLINE on STN 

AN 2003209741 MEDLINE 
DN PubMed ID: 12677022 

TI Contribution of 5-hydroxytryptaminelB receptors and 20- 

hydroxyeiscosatetraenoic acid to fall in cerebral blood flow 

after 

subarachnoid hemorrhage . 
AU Cambj -Sapunar Liana; Yu Ming; Harder David R; Roman Richard J 
CS Department of Physiology, Medical College of Wisconsin, 8701 
Watertown 

Plank Rd, Milwaukee, WI 53226, USA, 
SO Stroke; a journal of cerebral circulation, (2003 May) 34 (5) 
1269-75. 

Electronic Publication: 2003-04-03. 
Journal code: 0235266. ISSN: 1524-4628. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200306 

ED Entered STN: 20030506 

Last Updated on STN: 20030701 

Entered Medline: 20030630 
AB BACKGROUND AND PURPOSE: This study examined the interaction 
between 

5-hydroxytryptaminelB (5-HT1B) receptors and 
2 0 - hy dr oxy e iscosatet r aeno i c 

acid (20-HETE) in contributing to the acute fall in 
regional cerebral blood flow (rCBF) after 

subarachnoid hemorrhage (SAH) in rats. METHODS: The effects of 
intracisternal injection of 0.3 mL of arterial blood, artificial 
cerebrospinal fluid, and 5-HT on rCBF and the levels of 2 0-HETE 
and 5-HT 

in cerebrospinal fluid were measured in rats pretreated with 
vehicle, a 

5-HT1B receptor antagonist (isamoltane hemif umarate) , or an 
inhibitor of 

the synthesis of 20-HETE (HET0016) . The effects of HET0016 and 
isamoltane 

on the vasoconstrictor response and changes in [Ca2+]i to 5-HT 
were also 

studied in middle cerebral arteries and vascular smooth muscle 

cells 

isolated from these vessels. RESULTS: 20-HETE and 5-HT levels in 
cerebrospinal fluid rose from 172+/-10 to 629+/-44 ng/mL and 
from 6+/-4 to 

1163+/-200 nmol/mL, respectively, after SAH. rCBF fell by 30% 10 
minutes 



after SAH, and it remained at this level for the next 2 hours. 
Blockade 

of 5-HT1B receptors prevented the sustained fall in rCBF seen 
after SAH. 

Intracisternal injection of 5-HT mimicked SAH by increasing 
2 0-HETE levels 

in cerebrospinal fluid to 475+/ -94 ng/mL and reducing rCBF by 

30%. 

Blockade of the synthesis of 20-HETE with HET0016 prevented the 
fall in 

rCBF produced by 5-HT. Isamoltane and HET0016 reduced the 
vasoconstrictor 

response of isolated MCA to 5-HT by >60% and diminished the rise 

in 

[Ca2+]i produced by 5-HT in vascular smooth muscle cells 
isolated from 

these arteries. CONCLUSIONS: These results suggest that the 
release of 

5-HT after SAH activates 5-HT1B receptors and the synthesis of 
2 0-HETE and 

that 2 0-HETE contributes to the acute fall in rCBF by 
potentiating the 

vasoconstrictor response of cerebral vessels to 5-HT. 

L7 ANSWER 4 OF 12 MEDLINE on STN 

AN 2002161743 MEDLINE 
DN PubMed ID: 11893593 

TI 20-HETE contributes to the acute fall in 

cerebral blood flow after subarachnoid 

hemorrhage in the rat . 
AU Kehl Franz; Camb j -Sapunar Liana; Maier Kristopher G; Miyata 
Noriyuki ; 

Kametani Shunishi; Okamoto Hirotsugu; Hudetz Anthony G; Schulte 
Marie L; 

Zagorac Drazen; Harder David R; Roman Richard J 
CS Department of Physiology, Medical College of Wisconsin, 
Milwaukee, 

Wisconsin 53226, USA. 
NC GM-56398 (NIGMS) 

HL-10407-01 (NHLBI) 

HL-29587 (NHLBI) 

HL-29662 (NHLBI) 

HL-59996 (NHLBI) 
SO American journal of physiology. Heart and circulatory 
physiology, (2002 

Apr) 282 (4) H1556-65. 

Journal code: 100901228. ISSN: 0363-6135. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200205 



ED Entered STN: 20020315 

Last Updated on STN: 20020510 

Entered Medline: 20020509 
AB This study examined the effects of blocking the formation of 

2 0-hydroxyeicosatetraenoic acid (20-HETE) on the acute 

fall in cerebral blood flow after 

subarachnoid hemorrhage (SAH) in the rat. In vehicle- treated 

rats, 

regional cerebral blood flow (rCBF) measured with laser-Doppler 
f lowmetry 

fell by 30% 10 min after the injection of 0.3 ml of arterial 
blood into 

the cisterna magna, and it remained at this level for 2 h. 
Pretreatment 

with inhibitors of the formation of 20-HETE, 17-octadecynoic acid 
(17-ODYA; 1.5 nmol intrathecally) and N-hydroxy-N ' - (4-butyl-2 - 
methylphenyl) f ormamidine (HET0016; 10 mg/kg iv) , reduced the 
initial fall 

in rCBF by 40%, and rCBF fully recovered 1 h after induction of 
SAH . The 

i concentration of 20-HETE in the cerebrospinal fluid rose from 12 

+ /- 2 to 

199 +/- 17 ng/ml after SAH in vehicle- treated rats. 20-HETE 
levels 

averaged only 15 +/- 11 and 3 9 +/- 13 ng/ml in rats pretreated 

with 

17-ODYA or HET0016, respectively. HET0016 selectively inhibited 

the 

formation of 20-HETE in rat renal microsomes with an IC(50) of 
<15 nM and 

human recombinant CYP4A11, CYP4F2, and CYP4F3 enzymes with an 
IC(50) of 

42, 125, and 100 nM, respectively. These results indicate that 
2 0-HETE 

contributes to the acute fall in rCBF after SAH in rats. 

L7 ANSWER ©OF 12 MEDLINE on STN 

AN 2000344722 MEDLINE 
DN PubMed ID: 10884373 

TI Production of 20-HETE and its role in autoregulation 
of cerebral blood flow. 

CM Comment in: Circ Res. 2000 Jul 7;87(l):4-5. PubMed ID: 10884363 
AU Gebremedhin D; Lange A R; Lowry T F; Taheri M R; Birks E K; 
Hudetz A G; 

Narayanan J; Falck J R; Okamoto H; Roman R J; Nithipatikom K; 
Campbell W 

B; Harder D R 

CS Cardiovascular Research Center, Department of Physiology, 
Medical College 

of Wisconsin, Milwaukee, WI, USA. 
NC HL-33833 (NHLBI) 

HL-51055 (NHLBI) 



NS-32321 (NINDS) 
+ 

SO Circulation research, (2000 Jul 7) 87 (1) 60-5. 

Journal code: 0047103. ISSN: 0009-7330. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200008 

ED Entered STN: 2 0000811 

Last Updated on STN: 20000811 

Entered Medline: 20000803 
AB In the brain, pressure- induced myogenic constriction of cerebral 

arteriolar muscle contributes to autoregulation of cerebral 
blood flow 

(CBF) . This study examined the role of 2 0-HETE in 
autoregulation of CBF 

in anesthetized rats. The expression of P-450 4A protein and 
mRNA was 

localized in isolated cerebral arteriolar muscle of rat by 
immunocytochemistry and in situ hybridization. The results of 
reverse 

transcriptase-polymerase chain reaction studies revealed that 
rat cerebral 

microvessels express cytochrome P-450 4A1, 4A2 , 4A3, and 4A8 
isof orms , 

some of which catalyze the formation of 2 0-HETE from arachidonic 

acid. 

Cerebral arterial microsomes incubated with [ (14) C] arachidonic 

acid 

produced 2 0-HETE. An elevation in transmural pressure from 2 0 
to 140 mm 

Hg increased 20-HETE concentration by 6-fold in cerebral 
arteries as 

measured by gas chromatography/mass spectrometry. In vivo, 
inhibition of 

vascular 2 0-HETE formation with N-methylsulf onyl-12 , 
1 2 - dib r omododec -11- 

enamide (DDMS) , or its vasoconstrictor actions using 15-HETE or 
2 0-hydroxyeicosa-6 (Z) , 15 (Z) -dienoic acid (20-HEDE) , attenuated 
autoregulation of CBF to elevations of arterial pressure. In 

vitro 

application of DDMS, 15-HETE, or 2 0-HEDE eliminated 
pressure -induced 

constriction of rat middle cerebral arteries, and 20-HEDE and 
15-HETE 

blocked the vasoconstriction action of 20-HETE. Taken together, 

these 

data suggest an important role for 2 0-HETE in the autoregulation 
Of CBF. 

L7 ANSWER 6 OF 12 EMBASE COPYRIGHT 2 0 05 ELSEVIER INC. ALL RIGHTS 
RESERVED . 



on STN 
AN 2002218815 EMBASE 

TI 20-HETE contributes to the acute fall in 

cerebral blood flow after subarachnoid 

hemorrhage in the rat . 
AU Kehl F . ; Cambj -Sapunar L.; Maier K.G.; Miyata N.; Kametani S.; 
Okamoto H . ; 

Hudetz A.G.; Schulte M.L.; Zagorac D.; Harder D.R.; Roman R.J. 
CS R.J. Roman, Dept. of Physiology, Medical College of Wisconsin, 
8701 

Watertown Plank Rd., Milwaukee, WI 53226, United States. 
rroman@mcw . edu 

SO American Journal of Physiology - Heart and Circulatory 
Physiology, (2 002) 

Vol. 282, No. 4 51-4, pp. H1556-H1565. 

RefS: 45 

ISSN: 0363-6135 CODEN: AJPPDI 
CY United States 
DT Journal ; Article 
FS 002 Physiology 

0 08 Neurology and Neurosurgery 

LA English 
SL English 

ED Entered STN: 20020708 

Last Updated on STN: 20020708 
AB This study examined the effects of blocking the formation of 

2 0-hydroxyeicosatetraenoic acid (20-HETE) on the acute 

fall in cerebral blood flow after 

subarachnoid hemorrhage (SAH) in the rat. In vehicle-treated 

rats, 

regional cerebral blood flow (rCBF) measured with laser-Doppler 
f lowmetry 

fell by 30% 10 min after the injection of 0.3 ml of arterial 
blood into 

the cisterna magna, and it remained at this level for 2 h. 
Pretreatment 

with inhibitors of the formation of 20-HETE, 17-octadecynoic acid 
(17-ODYA; 1.5 nmol intrathecally) and N-hydroxy-N' - (4-butyl-2- 
methylphenyl) f ormamidine (HET0016; 10 mg/kg iv) , reduced the 
initial fall 

in rCBF by 4 0%, and rCBF fully recovered 1 h after induction of 
SAH . The 

concentration of 20-HETE in the cerebrospinal fluid rose from 12 
i 2 to 

199 ± 17 ng/ml after SAH in vehicle- treated rats. 20-HETE levels 
averaged only 15 ± 11 and 3 9 ± 13 ng/ml in rats pretreated with 
17-ODYA or HET0016, respectively. HET0016 selectively inhibited 

the 

formation of 20-HETE in rat renal microsomes with an IC(50) of 
<15 nM and 

human recombinant CYP4A11, CYP4F2, and CYP4F3 enzymes with an 
IC(50) of 



42, 125, and 100 nM, respectively. These results indicate that 
2 0-HETE 

contributes to the acute fall in rCBF after SAH in rats. 

L7 ANSWER 7 OF 12 BIOSIS COPYRIGHT (c) 2005 The Thomson 

Corporation on STN 

AN 2004:221288 BIOSIS 
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AB 20-Hydroxyeicosatetraenoic acid (20-HETE) is one of the 
metabolites of 

arachidonic acid catalyzed by CYP4A isozymes. 20-HETE inhibits 

the 

large-conductance, Ca2+-activated K+-channel and increases Ca2 + 
inf lux 

through the voltage-gated Ca2+ channel. 20-HETE potently 
constricts 

cerebral arteries from a variety of species through these 
mechanisms . 

Recent studies have indicated that 20-HETE contributes 
the acute fall in cerebral blood flow in 

rats following subarachnoid hemorrhage. Inhibition of 20-HETE 
formation 

might increase collateral blood flow and be useful in reducing 

brain 

damage following ischemic stroke as well. Recently, we 
developed the 

potent and selective inhibitor of 2 0-HETE synthesizing enzyme, 
TS-011. 

The present study examined the effects of TS-011 on infarct size 
following 

1 hr of transient occlusion and 23 hr of reperfusion of the 
middle 

cerebral artery occlusion (MCAO) of rats. Plasma levels of 
2 0-HETE 

increased significantly from 518 to 772 pg/mL 3 and 6 hours after 
occlusion and reperfuion of MCA. There was also upregulation of 

the 



expression of CYP4A protein in the penumbra region of infarct 
area in 

comparison to the contralateral hemisphere. Intravenous 
infusion of 

TS-011 (0.1 mg/kg/hr) significantly reduced the infarct volume 
by 35%. 

The reduction of infarct volume by TS-011 was even observed when 

the 

compound was administered 4 hours after occlusion of the MCA. 
TS-011 

prevented the increase in plasma 2 0-HETE levels following 
occlusion and 

reperfusion of the MCA. TS-011 also reduced the infarct volume 
by 3 0 % in 

a photochemically- induced model of permanent MCAO of rats. 
These results 

suggest that inhibition of the production of 20-HETE 

with TS-011 provides neuroprotection following ischemic stroke. 
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AB This study examined the effects of TS-011 on the metabolism of 
arachidonic 

acid. TS-011 selectively inhibited the formation of 
2 0 -hydroxy- 5, 8, 11, 14 

eicosatetraenoic acid (20-HETE) in rat renal microsomes . The 
IC50 values 

averaged 41.9 + 11.3 nM and it had no effect on the synthesis of 
epoxyeicosatrienoic acids, cycloxygenase I and II at 
concentrations up to 

1000 nM. In human renal microsomes, TS-011 potently inhibited 

the 

formation of 2 0-HETE with IC50 value of 8.7 + 1.8 nM. TS-011 

also 

inhibited the production of 2 0-HETE by human recombinant CYP4F2, 
CYP4F3A, 

CYP4F3B and CYP4A11 with IC50 values of 30.9 +1.7 nM, 32.7 + 
4.7nM, 56.0 + 

5.6nM and 135 + 6.7nM, respectively. TS-011 has no effect on the 
activities of the major human drug metabolizing enzymes, CYP1A2, 
CYP2C9, 

CYP2C19, CYP2D6 and CYP3A4 a concentration of 1000 nM. In 
vehicle treated 

rats, regional cerebral blood flow (rCBF) measured with 
laser-Doppler 

flowmetry fell by 30 %, 10 min after induction of SAH by 
injecting of 0.3 

ml of arterial blood into the cisterna magna, and it remained at 

this 

level for 2 hr . Pretreament with TS-011 (0.1 mg/kg) reduced the 

acute 

fall in rCBF after SAH by 40% and rCBF fully recovered to 
control within 

2hr. TS-011 also completely reversed the fall in CBF when given 

30 

minutes after induction of SAH. The concentration of 2 0-HETE in 

the 

cerebrospinal fluid rose from 40 to 620 ng/ml after SAH in 
vehicle treated 

rats. 20-HETE levels were significantly reduced to 350 ng/ml 
after SAH in 

rats treated with TS-011 (0.1 mg/kg). These results indicate 
that TS-011 

is a potent and selective inhibitor of the synthesis of 20- 
HETE and it reverses the fall in acute cerebral 
blood flow after SAH in rats. 
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AB INTRODUCTION: Acute cerebral vasospasm following subarachnoid 
hemorrhage 

(SAH) causes ischemic stroke. Although endothelin, nitric oxide 

and 

thromboxane have been implicated to play a role in cerebral 
vasospasm, the 

relative importance of these mediators versus others have not 
been fully 

resolved. Recently, a cytochrome P450 metabolite of arachidonic 

acid, 

2 0-hydroxyeicosatetraenoic acid (20-HETE) (a potent 

vasoconstrictor) , has 

been reported to play a pivotal role in the regulation of 

cerebrovascular 

tone. To examine the role of 20-HETE in mediating 

acute cerebral vasospasm, we compared cerebral blood 

flow responses following SAH in rats treated with vehicle or an 

inhibitor of 20-HETE f ormation, 17-ODYA. METHODS: Experiments 

were 

performed on ketamine and thiobutabarbiturate anesthetized male 
Sprague-Dawley rats weighing 250-300 g. The animals were 
artificially 

ventilated and arterial pressure and PC02 levels were monitored. 
Regional 

cerebral blood flow (rCBF) was continuously measured with 
laser-Doppler 

flowmetry through thin closed cranial window over the parietal 
region of 

the cerebral cortex. SAH was induced by injecting 0.3 ml of 
arterial 



blood into the Cisterna Magna. 2 0-HETE levels were measured by 
fluorescent 

HPLC from samples drawn via Cisterna Magna before and after SAH. 

Rats 

were divided into two groups. In group 1 (n=7) , rats were given 

an 

injection of 2 nmoles of 17-ODYA into the Cisterna Magna 1 hour 
prior to 

SAH. In group 2 (n=5) , rats received vehicle. Data was 
expressed mean 

+ -SEM and significance of differences was determined using ANOVA 
followed 

by a Duncan's test. RESULTS: In vehicle- treated rats, rCBF fell 
by 40% 

within 10 minutes after SAH, and it remained at this level for 
the 2 hour 

duration of the experiment. In contrast, the initial decrease 
in rCBF was 

significantly less in the rats pretreated with 17-ODYA, and rCBF 
returned 

to pre-SAH levels within 2 hours (See Figure) . In 
vehicle- treated rats, 

20-HETE levels in cerebrospinal fluid (CSF) increased 
significantly from 

7.5+-4 ng/ml to 204+-13 ng/ml after injection of blood; while 
2 0-HETE 

levels did not increase in the 17-ODYA treated rats. 
CONCLUSIONS: These 

results indicate that SAH markedly increased 2 0-HETE levels in 
CSF, and 

17-ODYA prevented both the increase of 2 0-HETE levels and the 
fall in rCBF 

following SAH. 2 0-HETE, a cytochrome P45 0 metabolite of 
arachidonic acid, 

may contribute to acute cerebral vasospasm following SAH. 
Preventing the 

production of, or the actions of 2 0-HETE, after SAH may provide 

a new 

therapeutic approach for the treatment of SAH and cerebral 
vasospasm. 
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AB The effects of the 2 0-hydroxyeicosatetraenoic acid (20-HETE) 
agonist, 

4-amino-N- (hydroxy-eicosa-5 , 14-dienoyl) -benzenesulf onamide 
(JYII16925) , 

and of the antagonist, 20-hydroxyeicosa-6 (Z) , 15 (Z) - dienoic acid 
(WIT-002) on regional cortical cerebral blood flow (rCBF) , 
following SAH 

in the rat, were examined. SAH was induced by injection of 0.3 

ml of 

blood into the Cisterna Magna and rCBF was measured by laser 
Doppler 

flowmetry. In vehicle treated rats (n=6) SAH produced a fall of 
rCBF to 

65% of baseline value and remained at this level throughout the 
experiment. Pretreatment of the rats with WIT-002 (1.5 nM, 
intrathecally; 

n=7) ameliorated the fall in rCBF at 10 min by 40% and rCBF 
recovered to 

baseline values (93+-3% at 120 min) . Pretreatment of the rats 

with 

JYII16925 (1.5 nM, intrathecally; n=6) aggravated the fall in 
rCBF after 

SAH and lowered rCBF compared to vehicle treated rats by an 
additional 

35%. The concentration of 20-HETE in CSF averaged 63+-5, 
286+-11, 

401+-239, and 430+-223 ng/ml, in sham-operated rats and rats 
treated prior 

to SAH with vehicle, WIT-002, or JYII16925, respectively. These 
results 

indicate that 2 0-HETE contributes to the acute fall in rCBF 
after SAH in 

rats in vivo. 
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AB A method for treating cerebral vascular diseases in a human or 
non- human 



animal is disclosed. The method involves inhibiting 20-HETE 
synthesizing 

enzyme activity sufficiently to increase or prevent a decrease 
in cerebral 

blood flow in the human or non-human animal. 
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